INTRODUCTION
The Swift Heavy ion (SHI) is a powerful tool to modify the properties of matter in a controlled manner [1, 2] . High energy SHI charged particles leads to modifications due to electronic excitation and ionization in the solid. The electron phonon coupling rises the temperature around the trajectory of the ion, which in turn generates the 'shock waves' so called pressure waves which diffuse the heat radially in the target. This heat diffusion some times increases the volume of the material which results in swelling in them. SHI may result in the loss of crystallinity due to fragmentation of the grains. In case of phosphor materials new colour centre, point defects and rearrangement of luminescent centres has been reported by several authors [3, 4] leading to enhancement in the luminescent properties There are numerous instances in every day life when we come across the phenomenon of luminescence. Television screen, fluorescence lamps, laser materials, dosimeters etc. are to name a few [5, 6] . Due to widespread usage of luminescent materials there is an ever increasing quest for new, better and more versatile luminescent materials. Alkaline earth sulphides have remained the qualifying candidates since decades for these applications because of their fascinating luminescent properties.
CaS is still the most investigated of all the AES materials. Being wide band gap semiconductor it can accommodate a variety of dopants. These phosphors may be tuned to any colour of the visible spectrum using a variety of dopants or a combination of dopants. Recently we have reported the synthesis and luminescence of CaS:Ce nanophosphors [7] . In the present paper we report the swift heavy ion induced synthesis of CaS:Ce. SHI irradiation was done with 120MeV Ni 9+ ions at different ion fluence. These samples were structurally characterized with X-Ray Diffraction and optically using photoluminescence spectroscopy
EXPERIMENTAL
Solid state diffusion method was used for the synthesis of CaS:Ce(0.2mol%) [7] . This process was carried out at 950 0 C and involved reduction of sulphates to sulphides, with the incorporation of dopant in the host lattice in the presence of flux. Calcium sulphate, cerium nitrate, sodium thoisulphate, carbon powder and ethanol were the starting materials. All the ingredients were analytical grade. Carbon reduces sulphate to sulphide at high temperature. Sodium thoisulphate (15%) acted as a flux for the reaction. Details of the synthesis method are reported elsewhere [7] .
SHI irradiation was carried out with the help of 15UD Pelletron accelerator installed at Inter University Accelerator Centre (IUAC), New Delhi. The synthesized powder was used as the target material for swift heavy ion irradiation. The projected range of the 120 MeV Ni 9+ -ion was calculated, using the Stopping and Ranges of Ions in Matter (SRIM) code [8] , as 30.97ȝm. A strip with five holes of diameter 1cm and inner thickness 0.5mm was used. One side of the strip was covered with the silver foil and a suitable quantity of powder depending on the projectile range was put into the holes and was gently pressed with a solid cylinder of same diameter, so that it does not fall out of the strip. The stripe of the samples was then carefully mounted on the sample holder having four faces fitted on the rectangular ladder of a scattering chamber connected to a beam line. The ladder (rod) is fixed with an electromechanical assembly attached to the top flange of the vacuum chamber. By operating the electromechanical assembly, the rod could be moved up and down as well as rotated about the vertical axis. In this way the sample could be brought into the path of the ion beam for irradiation. During the ion irradiation, a vacuum pressure of 10 -6 Torr was maintained around the samples. The beam was turned off and a new sample was brought into the position for irradiation after irradiating a sample to the desired fluence The samples were characterized by X-ray powder diffraction (XRD) using an in-situ XRD set up (Bruker AXS) having a 3 kW X-rays source. The photoluminescence was recorded on a Fluoro Max-3 (Jobin-Yvon, Edision, NJ, USA) equipped with a photomultiplier tube and a xenon lamp of power 150W. All the measurements were made at room temperature.
RESULTS AND DISCUSSION

1) X-Ray Diffraction
The structural characterization of the samples is carried out using X-Ray Diffraction (XRD). Figure.1 shows the X-Ray diffraction of the virgin sample and 120MeV Ni 9+ ions exposed to 1x10 11 and 5 x10 12 ions/cm 2 . All the samples exhibit simple cubic structure with no change in the phase with the SHI irradiation. It is observed that FWHM of the XRD peaks increases as the function of fluence of SHI which indicates reduction in the average grain size. There is slight variation in the position of diffraction peaks which indicates variation the lattice parameters with different ion fluence. The different structural parameters [lattice constant (a), dislocation density (į), and micro strain(İ)] of CaS:Ce are calculated and summarized in Table 1 . The micro strain and the dislocation density have been calculated using the following relations [9] Dislocation density
Where, ȕ is the FWHM and d is the average grain size. 
2) PL Emission and excitation spectroscopy
PL is a powerful tool to study the defect related emission. The emission and excitation spectra of virgin and SHI irradiated samples were recorded. Figure.2 shows the excitation spectrum for virgin and irradiated samples at an emission wavelength of 505nm. The excitation spectrum shows a main peak around 460 nm and a small peak at 350 nm for the virgin sample. The excitation band at 460 nm can be attributed to the 5d crystal field split levels corresponding to T 2g , where as the small peak at 350 nm may be due to a charge transfer transition of Ce 3+ from 4f to the conduction band. The splitting of the 460 nm excitation band may be due to further splitting of the T 2g level. However, the occurrence of such peaks is not reported in the existing literature. Hence the investigation for it is in progress.
Although the average grain size has reduced with SHI but the excitation spectrum exhibited no change in the excitation wavelength of the main peak at 460nm. The intensity of main peak has been found to be increasing as a function of ion fluence which is a signature of increase in photoluminescence. [10] . The excited state 5d of Ce 3+ splits into a doublet E g and a triplet T 2g level due to the crystal field splitting of CaS, with T 2g at lower energy. The two peaks at 506 and 565 nm are due to transition from the T 2g sublevel of the 5d excited state to 2 F 5/2 and 2 F 7/2 of the 4f ground state of Ce 3+ [11] . No shift in the emission wavelength is observed as a function of ion fluence. But the emission intensity is increasing with increasing ion fluence which is in accordance with the excitation spectra for SHI irradiated samples. The increase in PL intensity of SHI irradiated samples at the maximum fluence has been almost 4 times that of the virgin samples, which may be due to the reduction in the size of the size of the particles as a function of ion fluence
CONCLUSIONS
We report 120 MeV Ni 9+ ion beam induced synthesis and luminescence of CaS:Ce nanoparticles. The structural characterization of SHI induced nanoparticles were carried out by using XRD. The average grain size decreases with the increase in ion fluence. Photoluminescence spectroscopy shows that the PL intensity increases as the grain size decreases with the ion fluence, however no blue shift in the emission wavelength has been observed in comparison to the virgin counterpart. The manifold increase in PL intensity has been found to be in accordance with the increase in excitation intensity, which may be as a result of reduction in grain size as a function of ion fluence. Enhanced photoluminescence may be exploited in various applications such as in optical devices
